Using a free-recall learning paradigm, an attempt is made, in this study, to see if hypnosis, suggestion, or administration of a placebo drug might cause subjects to distort or modify their perception and use of time.
A free-recall learning task was chosen for this experiment because of the relationship between time and workload noted in freerecall learning studies. Cooper and Pantle (1967) have put forth a total-time hypothesis for free-recall learning which stipulates that "a fixed amount of time is necessary to learn a fixed amount of material [p. 221] ." In free-recall learning, standard procedure dictates that a list of items be presented and subjects attempt to recall as many of them as possible. In this and other tasks whose mastery appears to require only rehearsal and study, the total-time relationship has been supported (Cooper & Pantle, 1967) .
However, for more complex tasks, serial learning, for example, a modification of the hypothesis which draws a distinction between nominal time (clock time) and effective time (the period in which the task was being worked upon) seemed necessary (Cooper & Pantle, 1967) . This distinction permitted the total-time hypothesis to be reworked in the following manner:
When task requirements do not exceed simple rehearsal and when effective time bears a positive 1 Requests for reprints should be sent to Herbert H. Krauss, Hunter College, City University of New York, 69S Park Avenue, New York, New York 10021. linear relationship to nominal time, a fixed amount of time is necessary to learn a fixed amount of material, regardless of the number of individual trials into which that time is divided [Cooper & Pantle, 1967, p. 252] .
In the present investigation, the experimenter tried to use hypnosis to modify the perception of the passage of nominal time and thus to alter the amount of effective time available to subjects in a free-recall learning task. Specifically, 80 subjects were assigned randomly in equal number to each of 8 experimental groups, a standard free-recall learning task (Bousfield, 1953) being performed by the subjects of each experimental group. For the sake of convenience, the experimental conditions are summarized in Table 1. As can be readily seen from this table, S of the experimental groups, Groups 1-5, were presented the stimulus list for a period of three minutes. The subjects of Group 1 attempted this task while hypnotized and with instructions designed to alter their experience of elapsed time such that the three minutes actually assigned for this task would be experienced as being 10 minutes. Group 2's subjects were "awake" and instructed that the 3 minutes allotted to them would seem to be equivalent to 10 minutes. Members of Group 3 were given three minutes for the task but were also administered a drug (actually a placebo) which they were told would increase their learning efficiency. Subjects of Group 4 performed the task while awake under "normal" circumstances. Mem-bers of Group 5 performed the task while hypnotized.
Groups 6, 7, and 8 were given 10 minutes to learn the list. In Group 6, subjects were awake and received "normal" instructions. The subjects of Group 7 were awake and received the "learning enhancing" drug. Lastly, in Group 8, subjects performed the task while hypnotized but without time-distorting instructions.
As the purpose of this experiment is to determine whether the effective time available for free-recall learning can be manipulated using hypnotic time-distortion techniques, Group 1 may be thought of as the experimental group and all others as controls. Group 2 was employed to determine to what extent role-playing time distortion might affect performance. Groups 3 and 7 were used to assess the possibility that a subject's expectation of better performance would produce better performance. Groups 4 and 8 were necessary to demonstrate that hypnotic time distortion rather than hypnosis alone produced altered free-recall learning performance. Groups S and 6 are "normal" controls.
If effective time is manipulated successfully by instructions designed to produce hypnotic time distortion and not by the other instructional sets, then the performance of subjects receiving the hypnotic time distortion instructions should correspond to the performance of the subjects of all free-recall learning groups with a nominal time of 10 minutes and should be superior to all groups with a nominal time of 3 minutes.
METHOD Subjects
In all, 101 students, 87 undergraduates and 14 graduate students, volunteered for this study. Of this number, 21 subjects who exhibited gross nervousness during the hypnotic induction or did not reach the required level of hypnosis were dismissed. This left 80 subjects to complete the experiment. These were assigned at random, 10 each, to 8 experimental conditions.
Stimuli
The list of stimulus words presented to all subjects was taken from Bousfield (19S3). Sixty words in length, that list was composed of IS, two-syllable nouns from each of four content categories-animals (e.g., baboon), vegetables (e.g., cabbage), names (e.g., Jason), and professions (e.g., baker). The mean frequency of occurrence for the words of each category as measured by the Thorndike-Lorge (1944) tables is 7.33 per million.
Procedure
Initially, all subjects were treated in identical fashion. They knew that they had volunteered for an investigation in which hypnosis would be used. As each subject appeared for the study, he selected a card from a shuffled pack. This selection determined the experimental group of which he was to be a member. He then was hypnotized using the two-stage levitation technique described by Schneck (19S7) and brought to a medium to deep trance as measured by the LeCron-Bordeaux Scale (1953) , and the Davis-Husband Scale (Weitzenhoffer, 1957) .
Induction technique. Although the method used is described in detail in Schneck's article, since induction techniques vary widely, the procedure of the present study is outlined in the following paragraphs.
The subject was seated and given verbal instructions by the experimenter. The subject was asked to raise and lower his arms, first with his eyes open and then with his eyes closed. It was explained that his arm might rise by itself. The subject was told to imagine helium-filled balloons attached to his fingers and wrist. This suggestion was repeated until movement began. As the arm rose, it was suggested that the wrist would turn so that the fingers would point toward the subject's face. For the subjects whose eyes were still open, it was suggested that their eyelids would grow very heavy as their fingers approached their face. Each subject was then told that when his fingers brushed his face, he would become very sleepy. Then he was told that his arm would become heavy, returning slowly to the arm of the chair, and with each downward movement of his arm he would go deeper and deeper asleep. As the arm touched the chair, the subject was asked to take a deep breath and go deeper asleep still. At this point, the LeCron self-report technique was used, not so much as a measure of depth of trance as a device for further induction of hypnotic trance as follows:
The subject was told to imagine a yardstick standing on end with the 1-inch mark at the top and the 36-inch mark resting downward. The subject was told that he could tell how deeply asleep he was by imagining that each foot of the yardstick represented a level of hypnosis; the first foot represented a light state, the second foot a medium state, and the third foot represented a deep state. The subject was then asked to visualize at which point he could see himself. It was suggested that he could see himself at a larger number as well until each subject reported seeing himself at the 30-inch mark (midway into a deep trance). At this point the subject was told that he could open his eyes and remain in hypnosis.
Measurement of depth of trance. Two tests, each of them having referents on the LeCron-Bordeaux (1953) and the Davis-Husband scales (Weitzenhoffer, 1957) , were administered at this point to verify approximately the "depth of hypnotic trance" of each subject. Both LeCron-Bordeaux and DavisHusband consider the "ability to open eyes without affecting trance" to be diagnostic of the first stages of a deep trance. When the experimenter requested subjects to open their eyes while in hypnosis he looked for a lethargic, nonemotional mien in the subjects. All subjects "passed" this test. Second, subjects were given a posthypnotic suggestion that after awakening they would hear a pencil tap and immediately fall back into a deep sleep. On the Davis-Husband scale, the ability to heed "simple posthypnotic suggestions" is indicative of the latter stages of a medium trance, while on the LeCronBordeaux scale it indicates the latter stages of a light trance. Again all subjects "passed."
After these two tests were performed, the instructions given subjects differed as a function of the experimental group in which they held membership.
Group 1: Three-minute, nominal time, hypnotic time distortion. While the members of this group were hypnotized, the experimenter explained that the experience of time was a function of the circumstances in which the individual was embedded. He explained that when a person is involved in a task, time seems to pass quickly; when bored, clock time is experienced as moving more slowly. The experimenter indicated that experience of passage of time could also be altered by hypnosis. He suggested that the subject's internal time scale could be altered so that a minute as indicated by the experimenter would be experienced as a minute when not in a hypnotic state, even though the experimenter might be calling out at longer or shorter intervals than the minutes of standardized clock time. Subjects were then handed the stimulus words and instructed that they would have 10 minutes as indicated by the experimenter in which to study the list. At the end of that time, they would be asked to list as many words as they could recall. On signal, the subjects were asked to open their eyes and begin to read the list. At each 18-second interval, the experimenter indicated a minute has passed. After 180 seconds of clock time, the list was removed and subjects were told that time was being returned to normal.
Group 2: Awake, three minutes nominal time, nonhypnotic time distortion. The members of this group were awakened from their hypnotic state before receiving the same treatment, with one exception, accorded the subjects of Group 1. The exception: all references to hypnosis were deleted from the time-distorting instructions that they were given.
Group 3: Placebo, three minutes nominal time. These subjects were awakened from their trance and told that they would be given a drink containing a derivative of tea. They were informed that the purpose of the experiment was to determine whether this caffeine derivative could increase their learning efficiency as expected. After a wait of 20 seconds for the chemical to take effect, subjects received the same instructions and were treated exactly as were members of Group 4.
Group 4: Awake, three minutes of nominal time. After being awakened, subjects were handed the list of words and informed that they would have three minutes in which to study the stimulus list. At the end of that interval, they were informed that they would be given as much time as necessary to recall as many items from the list as possible. The experimenter indicated when each minute allotted to learning the list had passed.
Group 5: Hypnosis, three minutes of nominal time. The members of this experimental group were treated in a fashion almost identical in detail to the subjects of Group 4, the sole exception being that these subjects remained in a hypnotic trance during the time in which they performed the free-recall learning task.
Group 6: Awake, 10 minutes of nominal time. Aside from the fact that these subjects were given 10 minutes of nominal time for free-recall learning, they were treated essentially as if they were members of Group 4.
Group 7: Placebo, 10 minutes of nominal time. These subjects, given 10 minutes of nominal time for the task, were otherwise treated as were subjects of Group 3.
Group 8: Hypnosis, 10 minutes of nominal time. Aside from being alloted 10 minutes for the task, the subjects of this group were treated in a fashion identical to that of the members of Group 5.
RESULTS
A demonstration that the hypnotic suggestion distorting time successfully influenced performance required that two conditions be met: the performance of the hypnotic time distortion group must be (a) superior to that of any other group allotted three minutes of nominal time and (b) equal to the performance of any group permitted 10 minutes of nominal time. Thus, a set of planned com- parisons, representing the hypothesis, and what the authors felt was one interesting set of comparisons deviating from the hypothesis, was made. The hypothesis that (a) the performance of Group 1 is identical to that of Groups 6, 7, and 8; and (b) the collective performances of Groups 1, 6, 7, and 8 exceeds that of Groups 2, 3, 4, and 5 can be represented by the following contrast:
Group 12 3 4 5678 Contrast Coefficients 1-1-1-1-1111
The results of the analysis of variance and the mean number of words recalled by each group are presented in Table 2 .
As can be seen from study underlines the possibility that even in free-recall learning, nominal time and effective time are not coincidental. In other words, the total-time hypothesis may have to be altered to differentiate between effective and nominal time even in the case of free-recall learning. Whether free-recall learning entails more complicated operations than simple rehearsal appears to be a proper target for further research. Second, this study strengthens the probability that a hypnotic time-distortion procedure might in some as yet unspecified way operate to increase the ratio of effective time to nominal time in free-recall learning. Striking as this possibility is, such a conclusion does have historical antecedents. Cooper and Erickson (1954) found that subjects receiving time distortion instructions while hypnotized report experiencing time distortion; their subjects reported that a very brief period of time seemed to be quite long, a finding in large measure confirmed by Barber and Calverly (1964) . However, Barber and Calverly also found no significant difference between subjects who had received time distorting instructions while hypnotized and those receiving time distorting instructions while awake. Cooper and Erickson (19S4) also reported that paired-associate learning had been facilitated by hypnotic distortion instructions, although the methodology they employed was too flawed to permit a scientific analysis of their results.
Interesting as the results of the present investigation and the conclusions drawn from them may be, these results must be viewed with a most critical eye. The methodology of this study is not above reproach. One experimenter ran all of the subjects, and he was, of course, aware of which subject was assigned to what group. Though the experimenter did not attempt premeditatedly to influence the outcome of this study and did not consciously do so, he may have done so, nonetheless. Second, the hypnotic induction procedure may have affected different subjects in differing ways, some going into "deeper" states of hypnosis than others. No very accurate means of measuring "depth of hypnotic trance" seems to be available at present (Weitzenhoffer, 1957) . Admittedly, definitions of "trance" states vary reflecting the great variety of induction techniques and suggestions given during hypnosis. Further, most measures have the disadvantage of being reactive, that is, each measure is a suggestion in itself, being affected by previous suggestions and altering the effect of suggestions which follow it. The two measures used here have the advantage of being included in almost every known scale of "depth of hypnotic trance" (Weitzenhoffer, 1957) . However, in the present study, any effects attributable to differences in depth of hypnotic trance should be offset by randomization, unless the experimenter, knowing group assignment, influenced this variable.
In conclusion, it does seem that, in this study, hypnosis increased the efficient use of learning time. Keeping in mind the methodological problems of the study and the fact that Barber (e.g., 1969) appears to have demonstrated that all phenomena once felt to characterize the hypnotic state can be produced without hypnosis, the authors hope that further research will be stimulated.
